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Methods

Overview and Patient Selection
The Mayo Clinic Institutional Review Board approved this study. The Mayo Clinic Tumor Registry aided in obtaining medical records.
This study focused on patients consecutively seen at the Mayo Clinic in Rochester, Minn., USA, immediately prior to 2009. Patients who were seen from within any specialty or subspecialty were assessed. Patients with even a remote diagnosis of breast cancer were included; cancer diagnosis or treatment need not have occurred at the Mayo Clinic. The above criteria reflect an intention to assess current practice patterns, exclude patients on adjuvant chemotherapy and garner a robust estimate of benzodiazepine use in breast cancer survivors.
Data Acquisition
One thousand consecutive medical records were screened for benzodiazepine prescriptions. The medical records of patients who had been prescribed benzodiazepines were then reviewed in depth by one of the authors (R.V.). These prescriptions were not necessarily written by Mayo Clinic healthcare providers and may have been prescribed by others. No distinction was made based on whether prescriptions were written with as-needed or aroundthe-clock directions of usage.
The latter yielded information on patient age at the last documented recording of benzodiazepine use, when benzodiazepine was first prescribed, the date of diagnosis of breast cancer, whether or not chemotherapy had been administered, the patient's cancer status at the time of benzodiazepine documentation, marital status at the last benzodiazepine prescription, psychiatric illness (as descriptively presented in the medical record and regardless of whether formal psychiatric evaluation had been pursued), and the vital status at the time of record review. Information was also gathered on the type of benzodiazepine prescribed, the date of the last benzodiazepine prescription, and the reason for the first/ last prescription. If specific dates were not available, the investigators estimated with a mid-year or mid-month date.
Sample Size Calculation
One thousand patients enabled reporting the percentage of benzodiazepine use with 95% confidence intervals within 3% of the most conservative estimates.
Results
Benzodiazepine Prescriptions and Patient
Demographics Among 1,000 breast cancer survivors, 7.9% were prescribed benzodiazepines (95% confidence interval 6.2-9.6).
The median age among these patients was 79 years (range 52-105). Other demographics are listed in table 1 . Sixty-one remain alive at the time of this report. Sixtyeight were cancer free at their last clinic visit, 9 had recurrent cancer, and in 2, the cancer status was unknown.
Benzodiazepines and Reasons for Prescriptions
The median interval from breast cancer diagnosis to last benzodiazepine prescription was 14 years (range 1-51). Fifty-one patients were not taking benzodiazepines prior to their cancer diagnosis, and only 12 were. This information is unknown in the other patients. Information on when the first benzodiazepine prescription was given was not consistently available in the medical record.
The following benzodiazepines were prescribed: lorazepam (n = 43), diazepam (n = 13), alprazolam (n = 10), clonazepam (n = 10), oxazepam (n = 1), temazepam (n = 1), and triazolam (n = 1). These benzodiazepines were first prescribed for one or more of the following reasons: anxiety (n = 34), insomnia (n = 12), muscle spasms (n = 6), restlessness (n = 5), dyspnea (n = 3), nausea (n = 2), tremor (n = 1), seizures (n = 1), depression (n = 1), or unknown (n = 24). They were continued for one or more of the following reasons: anxiety (n = 51), insomnia (n = 10), nausea (n = 6), muscle spasms (n = 6), restlessness (n = 6), shortness of breath (n = 1), essential tremor (n = 1), seizures (n =1), or unknown (n = 13), with 14 patients having 
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Discussion
This cross-sectional study of benzodiazepine use found that 7.9% (95% confidence interval 6.2-9.6) of breast cancer survivors were prescribed these drugs, despite the fact that best patient practice patterns show that the anxiety-related indication for these agents has waned. Even after confining this report to breast cancer survivors with no recurrent cancer or to those who started taking benzodiazepines only after their cancer diagnosis, this percentage still exceeds the 3% benchmark in the general population and sits on the outer limits of other comparative data [3, 6, 7] . Admittedly, the rate of general benzodiazepine use can be variable, depending on the clinical and geographic characteristics of the assessed patient population, but nonetheless, the rate reported here seems higher than expected [8] . We emphasize the point that our methodology allowed us to detect only the percentage of patients prescribed this class of medication and not confirmed rates of usage.
Moreover, we had expected to see higher rates of benzodiazepine use among patients who had received adjuvant chemotherapy because of their need for antiemetics. However, many current benzodiazepine users had not received adjuvant chemotherapy. Importantly, a substantial number of patients were taking these agents specifically for anxiety. Apparently, patients who were diagnosed with breast cancer many years earlier and who remain cancer free may still be struggling with the psychological ramifications of their malignant diagnosis. Our results suggest that healthcare providers should probe into anxiety-related symptoms among breast cancer survivors and consider prescribing better, more effective treatments, such as selective serotonin reuptake inhibitors and cognitive behavioral therapy.
Another important point centers on recent data that show that certain drugs inhibit the metabolism of tamoxifen by CYP2D6 and thereby potentially lessen the efficacy of the latter. Although benzodiazepines have not been strongly implicated in this manner, these high rates of continued anxiolytic use underscore the importance of continued vigilance for drug interactions among cancer survivors who may over time be prescribed a variety of drugs for anxiety and other mood disorders.
Our findings should be viewed with caution. First, this study examined patients who were seeking medical care in a tertiary medical center. Breast cancer survivors followed at non-tertiary facilities may have fewer medical problems, less anxiety, and hence, lower rates of benzodiazepine use. Second, the retrospective nature of this study is such that we are unable to account for why all these patients were first prescribed benzodiazepines or to describe details surrounding their breast cancer treatment. A survey-based assessment in breast cancer survivors might more precisely elucidate the reasons behind these prescribing patterns.
In conclusion, the current study observed a high rate of benzodiazepine use among breast cancer survivors. These findings should be confirmed in other settings, invite further study to explain them, probe into their consequences, and caution healthcare providers to remain sensitive to anxiety in breast cancer survivors.
